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(54) SEMICONDUCTOR INTEGRATED CIRCUIT 

(57) Abstract: 

PURPOSE: To provide an input circuit in which 
current consumption is less in a semiconductor 
integrated circuit of a clock synchronizing type. 



receiving an input signal and an activation signal 
generating circuit generating the activation signal, 
the activation signal generating circuit is constituted 
so that the input circuit is activated by making 
intermittently the activation signal an activation state 

for a period being shorter than a period of a clock signal and including a time corresponding to a setup 
time and a holding time of an input signal. As the input circuit is activated only for a limited time out of 
one period of a clock signal, current consumption can be decreased. 

© KIPO & JPO 2002 



Legal Status 

Date of final disposal of an application (00000000) 
Date of registration (00000000) 

Date of opposition against the grant of a patent (00000000) 
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(54) gHEii gg 



s s-ss ssai 23 ason Bty a^s, ±hi a-sui- so ^c aq sisei-s 

aa .Ala- s ie aizj-chi oism= Aizm stmi™ Jia-se* 2m*i£s g9i #2 dsn ■»'« seh-s 
mot, &>ej tiss f^ifoEi ^stro. a^ mm ^ i souai .at*s -.AiaseKKs 

:^5HEPi:UHS0fl ±HI »*W?I= 3101 7^§fCK 



£ IS a^ bHia SlSg UEftHfe £3. 

£ 2n ^E Al^l UEH.H= EhOISE. 

E 3c B BT32J SDRAM2J M^E. 

E 4= g g-go| o.^ tfjftoj ^ EH s LhEHH^ £3. 

E 5r B V32I «g& i!S W« Sll 4'AI ^EHM UERJIfe £3. 

E 6c £ 5?J BT£! EHDI3E. 

e ?s cas aioigAL a ch mm ^m^vt a a Aia- ^e aiz*»2i sh^isj gaii uekh= es. 

E 8c B ^SBJ S3 fflS2| Hi £AI ^EHM UEKHfe ES. 

E 9= g W32| X| 3 i|S2] 73|2 i'AI *|EHM UEHH = ES. 

E lOS.B-ttSSj m±M &£2| HI *jA| ^EHM UEKHS ES. 

E 11- - W39 = * t|SS| Hi 4'A| ^EH a UEHJ]= ES. 

E 12= B Aj2: BT8 »|2 A| **EH§ UERH£ ES. 

E 13c B ,^33 »|2 4*A| ^EHM UEHH= ES. 

E 14^ B ..BS2| Sm\ tt± WiS X1I3 4'A| ^EHM UEFLH^ ES. 

E 15£ E .1421 Vi! fflS2| EF0I9E 
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E 16£ £ SfS2| S3 tf]H2| 12 £A| ^EHs UEHH£ E3. 
£ 17« g «-goj oja yjiyoj ^|| 3 ^EH e UEHHS S3. 
<E<32j ^fl«ttW CHt!" £S> ' 

1, 21, 151, 171 : S3 5|5 
2 : EHXI 515 
3, 11 : mm Biffl 

12 : 9\°HB HIIH/aKI^EI 

13 : OiEEil^ B|3H/aXI±E1 & H J3 2^ 5|5 

14 : I/O QlOia LHffl/aXI^Ei 
16, 93 : 2E EilXI^EI 

31 : EHxl 5i5 

32 : XI 3 5|5 

33 : 1^5h 515 

34, 91, 92 : 5|5 
94 : 2 Eh 

121 : ?l^ S3 515 

122 : E.53EHD1 s 733 5|5 

123 : QDl'H bHffl 

124 : ^IS- Hlin^ 

125 : 733 XilDi 5|5 

*j2j .&sai wsa-w.-asj- sloiek ge, 3H5u^ • Qomsis : aa ai/i£'.wsEi:(oi*b soram£5 

SWXH. DI«H3I ^£813321 £gOj 2iQ. 0|Of| fCEK S0RAM2] ^ 3 . LH ft Oil CHtH AiE ±HI 

a*fc ^1 irttawacf. 

E 1 CHI ^BH2| S3 Ullt} 5}5M EAIt^Q. E 12J S3 bHItl SlSfe EWCHI 321-3= S3 ■ 4!fi-( 
foiailH, CHEa± Sii L1I0IE1 ^d^fe S3 £15(1), 5! 3 S3 515011 A| §3 

E|= /js(icik)(HI g^lolOI EH«N= MM 515(2)5 ^SEJCH 2JO. EH'M SI 5(2)21 

#3S LH^ 515011 £3-3 D. E 101 aolAI, 3£ mm BAKHl 3?ffl^ £l¥ K(CLK)« : 4?£!mOI LH 
g^(iclk)M 2J" LH" 5I5CHI S5m= hHIH 5I50IP-. 

S3 5|5(1)£ OliaCH CMOS 3U1E15 ^££101 SiLK E*>, EHxl S|5(2)= S30I S3 5|5(1)2| fi 
3011 3bHEI(4), S3 SI §301 ZW #?l 3HiEI(4)2J ^3 SI S3 Oil iilWSWB 2JbHEi(5), 

3BiE1(5)2J #32h 3bHE|(4)2| S3 AhOICHI S«HDt, SI S^B PMOS 5gH73^E1(PG1 ) 9- NMOS 
5?HAI^E1(n01)5 Ol^Oi*! 5?h±IH ±*|«5 ^2EIOi 2iEF. 01 52!£IH . ;±WSJ£ :LH¥ M-dcl-IO 
Oil SB^IOI = JJCHBQ. 

S3 515(1)^ BXKHi S3 4>£»KM, H2J ^El dlii ^Aisi ^3t!"Q. 

3 BIH, £1^ <M2!(CLK)2J a^qii g^i^h LH¥ gs(i c ki)0i| gg^hOI 52H^iti S EI3, 

EHxl 515(2)^ S3 85(1)21 ^3# a«ttD. 

E 1^ g§ §EH2J S3 Uitti 515011 StOIAL S3 5|5(1)~ aa.flOI S^EIOi §^hE§ 

^^eioi aao. oi uhsol ^en2j S3 si5(i)^ as a^M -Aai*isiQ. e nh^ sai5 

Ai, am QS EEAI S3 5|5M Um% ^> h EH5 tt£5« ^Hl §^ S3 ^Q>^ ^ 

Q. 

HEiU 35, SDRAM2J 7^i^bt a^thOil CH^ RSOI S0TOH 2iH, S3 iztilti SI501I CH*IAIE;WifcHI 

a^ ch^oi ^fi^HAin ao 

CD-EI-A1, B ±BI 2^7h ^~ ^Ex-H 5|5M 511 SS|£5 ^Q. MEK : =?Wms. 

5^, §^I^2J u^x-il S^j 515011 aDiAi ^Ul ^>il 2§ ^^H5 ^Q. Et>, B 

^dl SS2J SDRAMM *fl§m= ^£5 ^01, SDRAM2J §i g^|^ S3 51 52] 
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£ 2= a^ tis2j sis Ai2»- a be Aizm ggupi ekdisjeoick m^ e^i^^j ess 

SlSOtlAI^ 2|*ji m^(CLK)21 #6 EhOI^CHI SEttKM a^! £j:s:(CHEEII^ ?jSg g)S ^ 

skm aatHCh 3eij2, a^i oimsi oi°s *ia ai^ si be ai^ ssi- ti\js\ ±z\nm 
% h gfi^ acK 

^, £ 12| moil SiCHAL EHxl a£(2)?l- 2!^ CLKOil 21^ BOTH 2J?hEI = a^ 

EH««?I *loHAi=, EHxl BS(2)7I- LH^ m^(iclk)2J gm\ 8B«H3I SHx! §»fi HAISPI 2CHL £1 

¥ bxhhi ei^s w iis^f a^ asom eh*i as(2)g a^ou ebshi 3 enxi asrag 
a^ afisi fcaxpi- «ssaoi am flfi?} aa 

coak 2i¥ both aw a^ as(i) §a x ?Ha asi 33*101 eh*i as(2)oi a 

*SO. E*h E 1M aCHAI a^ fflSdW i!S2| a^g 5HAI9H1 LMTfflM a£(2)2| a^OI 

Sf [IHDhXi °KJ2| AIZM tlCK 3 DSN, E 2CHJ tit2\ iTOI, 21^ EOTM °J^hEf~ 

0.&J Ai^oj ^gxj^ 21 ¥ CLK2J #£MEFE, 30|E 5112 A|^(ts) ^3 CHI ^SAj^ I! 2^ 

aa. 

ye, as(2)g eh*i #^oi *i-§ir uh^ak ehxi as(2)si a^i sxieioi aoiot 

^, E I CHI aCHAi mm WmOW 21^ m^(CLK)(HIAl LH^ M^(iclk)m i$&tt= HI a§ AIZK3I gfi 
SHI, Et!", LH^ M^(iclk)0| mm bHffl(3)S^E1 EHxl aS(2)M SKI^ HI 4§2| AI2H3I 
Eh STa, 21^ M^(CLK)BJ ^^Qi| a«(1) ajhI ^aj A |^ bHEI2, EHxl fflS(2)7J LH¥ 

e^(iclk)CHI SEflWI BHxl SSW »Altt= AIBWAI, EHxl «S(2)2| 613 biECHI aOiAj £jq d2r 

oioi ^^£ich tH373 an, en^i as(2)= d^i ss-^hs EiHfl^ 4^ aa. 

CD-EhAi , 21^ 37JCHI 2i^S 21^ M^(CLK)0| ^^tl" #E, E 2EJ ^E AIZMHI ^g^j.^ 

nfi^ aa. 

oi^ei oi°s, asoi& ai^bj 4^ ej-oi°jm ?i^^^ uhoi ^2 Ai^(ts)ih ^e ai 

a(tH)oi ^seich, 01 71 a ^jsihj ^ei am^ *saoi--a»:Bs^ acf. 

01 rasoii, e i2j ejq as= 4^1 sis ai^ si be ai^oii ^g^i-s ^i^gej- ssaaoi am 
j\ aa. ^s, 3 012121 7I2J- a^(i)i §-«aAi?i ^ofe, n ^ tisd^ 
1 #miaoi ^Hi^hii am ^oiq. 

b oiEh s-oi ti£(i)i ir^aAisoi:^ ^i^s a« i^^i^q g-s ^izksis ai 
^^+^E ai^)^°]- ^ati^ s^opi uh°ehl n sfitJ- as!" as(i)i ssasw 

3 ^"2J gjq aSM bl^^g Ejq aS(1)°1 ibl " SSf ^I^Hl^ t[~ 20IEK 

^, fe^i jzi-ns oHgi&CT ^iuhai, s &scHi aoiAi gj^ tigs assj ai^ a ^e ai^oh 

CHe^fe AIZKHI §i^h01 ^^og S'SaSQ. a^ 515^ AiZ^a BE AI^KHI CH^oI-^ 

^2]- ^thEioi a^i uncoil, §eh2i- ^oi sjq Ajsm mm ti^m ^?\tm s^^^ enxi^ ^ a 
a. 3 oi2i2j ^izi-^21- aq ti^ hi^ gEHopi [wsofl, as°i ^di a^g ^th ^ 
^ acK 

Eth b V32i a^2i um& ^ehai swi ■ sm@± ^eh^i- a eh. oioii coek gq a^ 

7h Hl^g ^EHAL il^2J ^^ai AKWM 211 4 an, ±H| 2^ 

i ai» ir ^ aa. 

e?>, b ti^^¥Ei2j ^q ajhi eua-iuRt ehxi asi ?>^a. bhxi asi ^^fe 2 

PH21 2IB1E1 § EHxl a^Ofl S^EIOI a^ ^21 M2 2JbHEi^ EHxl fflS^ &EHAI 

*WI • SEie± BD. 01 M EDfih BUxl flS^ HISS S"EHAL BHxl flSSI a^ HH^HF aSflHF 

2J AFOICHI X1I2 SJbHEIM W^H Hir 211 »Blf ^> an, iHI SSg ^711 ^ 4> aEK 

e*>, a ^smai^ a^ asi m^thm^ «sa- as* ^^0^1 ?it»- tssf ti^m ^ 
^q. 01 i!2 uss §-«a i!22j tsg Ehoiai ^§u^i ^i^ xi s asm sfeu-. 
oi Ai3 a^2i xi 9 aizi-^ ^sneHS ^h^h, a^ assi *ya Aizt2j oiawi &^a 
^ehs aoims* n xis Aiaoi isaaasa. 01 21- boi xis assj nes Aiam g^s.g.m, 
aq a^2i itii awm ^&ir ^ aEK 

E*]-, ^Al ^EH CHI aOiAl, fe^l aS2| XI 3 Al^g CAS CH7I Aia(latency)OI gat 1-01 B» 

7fesh>ii ^aaoi aEF. /sajs cas ch^i aizj-chi sb«hm a^Ei= m^2j sich eaa 

EK XI9 aS2J XIS A|^(^ ^52] f^jf EF0IS)m 21^ 1^2] s|CH ^EK=(Hl gatf-Oj S 

^^san, aq assi xi^idi a^a2i mq ««aib * aEK 

e*i-, e p-s ^ai «eh2j vsa tifi as sis- a^Ei^ 2i^ m^2i ?e^oii ^aoi g«a i! 

22J §S oEH2J ^IZi-OI aStBXIES SIOIti-EK 01 gjq t|S2J >2!a Al^lh BE 

AIZI-2J H7\\ AIZ.HI- CHBAIlj^S^, a^ 1IS2J ^Hl ^SSJ s| CHtJ" 2!^W 4= aEK 

a ^go| o,« i-Hifci 5|^o| tfAj ^ EH1 gg§p| aCHL B WSOI ^§EI^ SDRAM21 7H^2! 23 ^ 

sm e 3m oig^ra ^s^ek 

e m aoiAi, lie m^ ma, 12= ti°he aiH/aixi^Ei, 13^ oiEEii^.Biiti/aixi^Ei a a 3 a^ 
as, 14^ 1/0 hi 01 ei Bia/aixi^Ei, is aoraa: a», i6g se aixi^Ei, ivg orsattf 

?^E1, 18S DRAM 301, 19c I/O Hl^i ^ UEHH3 aEK 
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Eth CLK^ 2I¥ Mm, \c\k~ LH^ 15, CKE= 15 0IL1I0|§ Ajs, /CS, /RAS, /CAS, /WE— 3 eg. 
A>~A„£ Dl=a± DQo-DQa^ HI 01 El UEKHH StQ. 

15 HIH(11)£ 21^ 15(CLK)S bHfflH^FOI LH^ 15(iclk)S ggSKQ, 01 LH¥ !5(iclk)l SDRAM 
LHSU 2f 7|fe H50fl S3CO. ^ 71s M5£ 01 LH" !5(lclk)0fl S^lttD. E*h 15 

bHIH (11)= 15 2JCHI0IM iJs(CKE)! 4i!tMlh. 15 HiIH(11)7F L &JIH21 15 21 Oil 01 M iJ2(CKE)l 
^£1^3, SDRAM— EH2I QS HECHI g017L Ejq SDRAM LH2J 2> gg^ UIVgStEIOI, 

±u\ 2^01 2} a a a. 

5H°HE LHffl/EII7:i^E1(12)^ LH^ 15 d2(iclk)Qil S7|uKH 2^1 £!2i/CS, /RAS, /CAS, /WEI fl^ 
EHfltHH-. Oil a§l EAIStfl ?1°HE CiaQS QI3EEI0I, SDRANE] g3T £E7h BBS 

Q. 

CHEfll^ U) El /Ell XI ±H 3! ^3 2^ S|S(13)fe LH^ 15(iclk)CHI 0\Ett\± tl^Ao-A,,)! 

SWOI BHMtCh Etj-, OIEM^ £!:§: e iJS: A 1t = fiu^ flBjSPI OlEEil^ 

Old, E 32J OIKHIAI- 01 aa'CHEEH^M 2|*H »JH OOIU H J3 1 g MOI tfBJBQ. 
I/O UQIE1 BiEi/ai*I^E1(14)= LH^ !5(iclk)01l §7|oKM 0I0IE1 4J2 (DQ 0 ~DQ,)1 BWBO. 

WCH ^2 EH»<15)£ ?i°HE hHEl/EilXI^EI^ 5S£! BSt EE CHI SBtKH DRAM 3 CH (18)011 CHSKM 
g LH^ 01 £2 (RAS, CAS, IE)! M*fD. 

EE aiA|^E1(16)~ 2I^DilAi XIS*! gs> 5E(tH^M SOI, tfi^M EhEJ, CAS CH7I A|^)l 7|2!*HIh 
£E*h CAS CH7! AlZt^ SDRAMOI DilOIEI E!^ Sif Wl, EIE ?I5HE(^4*21 gjMl <yS:2| ^E] 5 

tKHI 2JSH3 5§H)1 S^SUl UA1 a 152HH01I HOI El EKWHI 5« B0IH7I- UEIU=7« U 
EhLH~ 2101 Q. Oil §5T EE= EE fllAI^Ei AilM 71SHE! B|B«H& SA|(W, 5S OlE^ 
21 BWW HE1 XlSSfe Ai2f o\y m ^ SE fllXI^EIOll 7|^SEr. 

1^ OiEai^ ^SH(17)fe B5T SE7h bi^M E1E(E^ EI-OIM)^ OH, EE tt\X\±Ei (16)01 
7|2!S Hl^e SOI, bH^e EhSOil CCJ-E LH^ lg OlEEll^l ^S^Q. 

DRAM 501(18)^ 2?H2j «g3( H JB 0 SE S3 1)S ^SEIDI. ^ H J3^ ZfZf ORAM DilSBI <| OlEilOISf, 

^° OiEfll^OII 7\zlS[0\ EHISEI S 013101 S 5§^ ?4E^!1 >!!^ofe pa0|2h CHESII^ 

Oil 7I^K3| D1ISEI S 01&IIOI S 5SS- H|M21 E|]0|Ei Hl^Oll mm PaQlfiK 

5= S^AIOil LilOIEi bH^CHI S^S OiOIEil S^IOI I/O bti^Oll is!!^: fcHEISh 715 ^Al 

Oil I/O bH^rCHI UEI-y 715 Oil 01 El! g^uhOl DflOIEI bH^Oil m^[~ 715 (write amplifier)! -5 

Oil DRAM aCHLH°| ^ 7|~ s|S^ LH^ «I0| ^3t(RAS, CAS, WE>Of| □ ^^01 aCHBD. 

B ^ h S2J bHEi E 3^HJ ?|°HE btim, OlEBll^ U\m S DflOIEI bHfflOII ^§ 7 r ^m 

Eh 

E 4~ B ^ h S2J bHEi2J «|1 ^A| SEH! UEHH= tl^EOlQ. 

E 4011 2J0UI, 21^ 2m fIS, 22^ BHxl t|S, 23^ ai 2!bHE1, 24£ fl|2 SfcHEi, P1 1 -PI 4^ PMOS M 
2HX|^E1, n11-n14^ NMOS MSXI^EIl UEKHjI S!Ch. 

SIS (21)^ H2S£!(Vdd)]U 7^2S^(Vss)(6ND) AhOIOfl 3|1 PMOS M?HX|^E1 (PI1 )2I- NMOS 

Me!XI^E1(n1.1)S CMOS °jb«Eil itfthEK 01 CMOS 2!fcHE1°l gj^ irE(PMOS 

Ma7t|^E1(P11)°J TflOIMa NMOS Ma»^E|(n11)2J TIIOIM)^ 21^ EWM S^tlCH 01 21^ & 

AhCHi^ 4J^(CHEai± 3 Ml ill DflOIEI a|3:)7F °]7hBLK 2^ a|5:^ CMOS 

^o^ vdd~Vss°J 7rS)0IQ. 

01 1IS(21)01I^ CMOS °JhHE1£|- PMOS M?HA|^E1 (P12) S NMOS MSIXIiEl (n12)7^ gXl&ICH 

0I12J M2HA|^Ei(p12, n12)^ TIIOIM^ Z|Z| A]2:(/BJ, EN)! 4^^Q. 01 d 

S (/EN, EN)^ S-M ^2:0101, ENOI H EUSC/ENS L Mffl)S lEH, PMOS M^AI^EI (P12) S NMOS M?HA|^ 
E1(n12)= tJ-)3il ^ E|Oi, gj^ £1^(21 m ^ ^EH7|- E|01, CMOS °!tflE1^ ^S^J fe£| Ell^l «!" 
a§K31 h:E(n-OI)Oil a^t.CK 

tra, ENOI L 3I^(/ENS H MS!)S PMOS M?H AI^Ei (P12) H NMOS M?HX|^E1(n12)^ * h ]}ll El 
01, gjq t|g(21)^ HI&S 4»-EH7h BQ. 01 IB, H3S^(Vdd)lh b:E*(n-01) AhOI 3! 

»3S*!(Vss)]ll- #q biE (n-01) AhOI^ ^ PMOS M?HX|^Ei(P12) S! NMOS M?HXI^E1 (n12)0fl °J^H 
»EfBD. OKWd, b:E(n-01)7|- Oi^ 2?ll 5>Q El-E H^i^S^(Vdd VssR icE(n- 
01)21 AhOI Oil 2^7h j°^AI SrOh, ^Ul 2^2| g7H ejatTW 2iEr. 

£iq S|S(21)2| h:E(n-01)^ 2Hx| SI £ (22)01 S^EICH ^Q. 01 £Hxl tl£(21)^ B^OI ^71 
irE(n-01)Dll S^^! ai CMOS 2JbHBI(23)2L B #^0| ^ ai CMOS 2JbHE12| 3! ^ 
Oil S^S a2 CMOS 2ld1Ei(24)S ^^EICH 2iEr. 

a 2 CMOS °imEi(24)^ H3Sd(Vdd)Sh ^3S^(Vss)2J AhOI Wl ^11 S^S PMOS M?HAI^Ei(P13) 
NMOS M^AI^E1(n13)l it^Q. 01 X1I22J CMOS °|BlEi(24)2J S^(PMOS M?HX|^E1(P13) 31 NMOS M 
2HXl±E1(n13)2J «0|M)fe.ai CMOS 2!«E1(23)2| M^Ofl S^EICH SiEh. 

a2 CMOS e!bHE1(24)^ Eth PMOS M?HAI^Ei (P13) 3! NMOS Al^Ei (n13)2F S|B S^S PMOS M^AI 
^Ei(PH) 3 1 NMOS M^HXI^EI (n14)l Oil M?HXI^E124 TUOIM^ d2(EN, /EN)! ^ 
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mStl Ai5:(EN)7h L EllfflAI, PMOS ^X\±E](PU) S NMOS S?HX|^EUn14)zr WH\ S £101, EHxl 
S£(22)fe !rE(n-01)(HI UEjy ^121 BIMtJQ. WS, £!S:(EN)7|- H Bin 81-01, PMOS M 

?HXI^E1(P14) S NMOS ^2HXI^Ei(n14)^ £E ELI 01, CMOS °jbHE1(24)^ b|&g feTEH^h £12 
MM SIS(22)fe HIEHxl BQ. 

E 42j S« tfitti il£zr SSff i!2(EN> /EN) Oil SStttOI QgSh S"0| gSfelD. 

IhgSh ^!s(EN)7h H BIB (/ENS L E1H)B( 0L SIS(21)zr S3 #EH7|- £13, £! 
22J teEl Ell^g BfaWM kE(n-01)M OTt*Ch OlttH, M2 CMOS °!H|E1(24)£ H|gg ^EHOI^I 
DISH, SIS(22)zr blEHxl #EH^ £101, 91 CMOS °]WE1(23)~ itE(n-01.)2| aj^oj fcEl Ell 
BfflSIOI kE(n-02)(HI g^O. 

M^MAL AjH(EN)^ H £il*]S^Ei L EiliiS SOWS, aS(21)£ bl^g 2EH?f HQ. 

#gtJ- HKI- SOL OlttH j2SISS£!(Vdd- Vss)Hh g*i inE(n-01 )2h°l AhOICHi 2^ ^a^l S^Ch £!" 
E. SS» dS(EN)^h L 9|gj0| HI2 CMOS gitf El (24)71- ^EH^ £|H, EHxl SIS (22)= g 

q kE(n-01)2| Aj£g EHxltiO. Eth OIUH/ g^ iE(n-01)Sf Vdd (Ezr Vss)^ PMOS M?H 

X|^Ei(P13, P14)(Ezr NMOS S^AI^EI (n13, n14))# S^IASh gq hiEzr 3E1I2 §S£|21 
SSiSOfl a^5EI7IOHSOI, g^ b:E(n-01)a 3S£!2| AhOICHi 3«W *S= ej° gQ. 

s«» ds:(EN)^ ^gai-zr mat sroi lh^ mm ^±(\c\kw\ ^g£ioi, lh^ mm 

AJ3:(jclk)z: 21^ mm ai^(CLK)Q{| 7I£SKM «gEI7l [WSOfl, BHxl SIS (22)= 2|« £!£(CLK)OII 
67ISKM %m Aj^s HHxISHI 2iQ. 

3312, EHxl fflS(22PI- tifitt MSMjI 2J= §9, em ffl3(21)S HlghS ^EH^ £|Di, 3 S 
2!- SWg ±HI«WI »SQ. OI£h STOI *K)L OS(21)2| ±b| E^2J g&g ESuKQ SID. 

01 fflS(21)2| »g/HISSS BSS- AS tf« tl^QilAI ^^£l^ AjsCEN, /EN)Oil BJtB Bl 

oiaa. 

e 5^ e Brag s«a ira sissj »m ^ai ^ehm uemu aa. 

E 521 ^Sth ds: tl^^ EHxl 4|S(31), 733 9S(32), SS(33), SIS (34) 3 2! 

biE1(35)S ^^£101 SJQh 

EHxl t|S(31)^ LH^ MS(i C ik)2| &£0\\ g&&H3|, L1I0IE1 EW(0)2J L aa2| aj^M fflximoi, 
H-OIEI &WQXHIA1 L EUP2J tSsf i!S (EN)M «q*!D. °ibHE1(35)^ ^Stl- dS(EN)S| feEl 

aiai "^moi, ^2 ssti- Aj2:(/EN)e ^^^lk e^, enxi ti^oo- aiim as aiimqii ^ssi- 

01., CD 01 El miz\ EW(Q)2J 4!2B H aiPQil «Mt!D. 

AI3 5|S(32)^ 2HXI s|S(31)S^E1 #^£l^ ig^ ajh(B^)M Al^ MS 

tIS (32)2] XI 2 A|^ SDRAM #3^2J A|^ 1MI Jl^tm 1IS(34)M ^Stl" ZtCHI ^SHEHS 

^^th 51^(33)^ XI 3 SIS (32)21 dS9 SBSKM, AIZ^ ^^^M ^ km MBi 

±M ««BQ. 01 AIIS Ba±7Kffl» fflS(31-)2| AilS E h W setCHI EJ^thS, ffl«:SIS(31-)£ 
BOI Ail feg D. 

E 6^ E 521 tStf ^ SIS2J EroiSEOIEK 01 E OISSKH. E 52i ttiH 

E 321 mm fcHI9(11)= S^£l^ 21^ M^(CLK)(HI ^l^ehCW, LH^ (iclk)S 4S^t^Q. ^ EHffl 
21 ^©2| ol-Lh^ ±£!^S SJ^EI^ 21^ (CLK)# g^KH, CMOS ^1^21 S=0| g Uf¥ 

g^(iclk)m ^^Sfe 2011 21Q. Blffl^ 21^ M^(CLK)e bHItiH^S^, E 6CHI LiEUHfe Hh 

21- g-OI, LH^ M^(iclk)2J ?|Aj-° j|« M^(CLK)21 ?|^MQE AIZ^ ^SiCK 

LH^ H(lclk)S| ^(A|^ t1)N SS^FOl, EHxl SIS(31)^ HOIH EWSWD)2| L Sil^M EHxiehOI 
CWIEI « BXKO)Dil L EiaSI ^SSF d2(EN)M »q«D. 0101 EKh E 42J 4|S(21)S HIS 

e otai a ^ Si^oi, mm u\mm %io\m°i xis aizksi^ (cuom- lh^ #^(icik)2j aiz^ : 

tl-tO)S E 421 hHE|2J ^E A|^(tH)OII CHgoffi SIQ. E 42] Oil CHI A1^ t*i ffl Oil A1 °l XI 3 
AIZ]-^ SDRAM21 tlSQll fi^?£l~ ^E AIZ.HI- 712] ggul-TlU Err HQ. CKI-AI, E 4 

2i ei^ Bia2i tis(2i)~ R^£izr ^e k\zm E'Mzmu e^ nsaa zi ^iz^ei- &sma 
a. 

#^Sh dS(BI)S| EWiag E 60il UEUHzr UHF 901 XI3 S|S(32)01l 2iOiA1 ^g AI3 MSB 
Q. XI3 SS(32)2| kE ®2| HHAI LS «2*ra(A|2f t2), S^a S|S(33)zr ^g ?l 

H amOl £lrr A1IS 1^1 biE (2)011 g^t^Q. 

oi AHM i^oii B^tm, aixi as(3i)2i a oi ei ew(Q)= h avis aumeih, oiog c&a ^sth 

Al2(EN)~ H yiUS a0l§^| IIH^CHL E 42] SIS(21)zr ^t^CK 01 ^^EH)7[ H 91 

^Oil S0ISH2 UA1 21^ 1S(CLK)0| Qg£S fe^^|33hM2J 7|^s ^aohzr Uhfih SfOL SDR AMD I £| 
EH ?I^S LIU CHI i2S £lrr SIS 2] A|^(ts)H|- ^S^CTU Ezr Z. 1 Al^H 

E 7£ SORAMOil ^CHAi2| CAS CH^I AI2h s|CH mm ^Eh^, A|2f (ts), ^E AI^(tH)21 SflIM U 
EKS E30ID. 

E 7011 2101 Al, CAS AI32I ZtOI 3HSCHI CKFAI, S^£lrr MH (CLK)2| 5|EHx|(5|CH ? 
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iim>r ^nm~ w ^ aa. ^ cas ch^i ai^oi 121 3^ sen ?id4^ 33 mhzsj a ch 

CAS CH7I AI2M3I 32j 3^ 3 EH ?IT^c 100 MHzS E1CH SJEL £ 72J 0H0U1 = CAS 

CH7I AI2J- SMI ^SIOI £!S AIZJ- S ^E AIZJ-^ 32 2 nsS 3§5hE|-. 

E*>, E 7011 SiCHAI^J S!S AI2I S §E AI3£SA|2J 2 nsc 7hEeiLx|0IEL B" SISSI dS 

a Aia s ^e Aiasi an ztz 01 ?fasn»MD bs aoi v^oiq. okw, s »gsi awsi 

5Jg AI2- 9 ^E AIZ.^ 23^lc #71 AIH ZtB UEl-yjQ. 3B1LK Oim2| ggOUic £213£S 
£!E AiZf S ^E AlZ^SAi ^ESUflSAISI 2 nsl AfgohOI BSttQ. 

E 7011 Ai, 511 S AI2Kts)g ^ffl-^Oil 2 ns gat!" 21« S 4 SQ. Hffl B*ra, 

S3& £!£(EN)c 2|^ 1^(CLK)2J &g EKMSMQE 3CHE 2 ns(SQ 23olc a^l i|S2| *>a AI 
gfit!- AIZK2 ns£E|- BD))aW SSih S'EHS SOIoHOt *JQ. 

E 6011 AI 21* P^(CLK)^ ^7l(tCLK)c fcfl]H2| XI3 AIZKtl-tO), XI3 s|£(32)WA|2| 733 
AIZKt2-t1-t d)2K EHxl 83(31)?!- SI 3! El H LW ChSOil 21* M^(CLK)0| Ste*E?|IJKI2| AI2h(t3- 
t2)2| 7121 3^ B 4 SICK 

E 72J WIOIlAi, AI3 S ^E Al^g 2|q 2 ns ilflWI ttHSOl M§ bHit|°J 733 AI2Ktl-tO)B 
^E AIZT 2 nag EH 7:1 S|S(31)^ AilMEIH UAi DSN a* H(CLK)Q1 6»«?IWQ2| A|^(t^t2) 
m Ai^ 2 ns£3 ggmUXF Sfe 733 a£(32)(HIA12J XI3 Al&g M^(CLK)2J 2*71 

3*Ei 2 ns+2 ns=4 ns 5! 2f£3 g§l 4= 2iQ. E 701] A1 £i¥ M^(CLK)2J m± mm 5 

7lc 10 ns 0171 LIU ^ OIL S2EA1, 733 33(32)21 XI3 AI2J-£ 10 ns-4 ns= 6 ns3 g§l 4* SICK 

OI2h aoi, £l¥ mm°\ ^n}^ lOO MHz (^71 : 10 ns)g IIH, XI3 flS(32)2j AI3 AI^M 6 ns^ ^ 
§^1-3, ^!2:(EN)^ AIZ!^ 4 ns7h EIDI, 01 Al^^ E 42| S|S(21)M ^thofe 

CO Sfitt 51^ AI^(SS AI2J- 2 ns* ^E A|^ 2 ns= 4 ns)Hh 71 £1 [fflgtHL EJ^ t|^(21)7h 

t^S, 21^ M^^j ^il^7h 33 MHz (=£71: 30 ns)£1 H^Ih ^2 «|1 4'A| ^ EH OH Ai 

^ AI3 flS(32)S| XI 3 AlZi-^ 6 ns^ US 01 71 [fflSOU. iStf <M2:ej 30 ns-6 ns= 24 

ns7h El 01, 2m S|S(21 )g ^^oh^ Ql STEIt!" Sfit^ 4 nsOII HISSKM 1 30ISQ. 3E1LK 
m^(CLK)°1 1 ^7|: 30 ns g 6 ns AfOI^ 4IS(21)S UIS« ^"EH^ m K 4^ 2i7l UH SOIL §EH2h 

duntFoi aq as(2i)9 ±u\ &mm m&y ^ sill 

oi2i- sol b as°i £!2 tissi an ^ai sehoiiai= m§(clk)°i ^m^7i- 4 
^(^7171- »a» ds(EN)^ msm 71^01 eoiM7i bswi, a^ ti^(2i)2j ±u\ A h 

asi sir 3HaQn ^ h ^ aa. 

Et.^ 01 «|1 4'AI ^EHOilAi^ A13 U^(32)2J XI 3 Al^g £1^ (CLK)OI 21CH ^K^s ttJL 

m ^2(EN)°j ^a 712^01 aq tis7i fi^m^ aa aiz^ ^e ai^m st^ioi, □ 5«a Mzm 

^E AIZ.^ t^TIl Ali^Oll 1 4^ Sl= ti" 5A^ 2101 EIE^ ^g^h^ 2101 ^Ruj-CK 

E TBI OjjOIIAI^ SCH ^Kh^: 100 MHzOil EH Hi? 1-01, 733 5|S(32)2J XI 3 Ai^M Um 301 

6 ns^g ^gem 2iCh. a-S, W3 slS(32)2J X13 AIZ^ 6 nsSClf 3711 ^§^101 EHEI3, 21^ # 
^(CLK)BJ ^K^71- 100 MHz3 S^CHI &«t|- i!S:(EN)£1 . S«t|- 71^01 a^ tISOII fi^EI^ ^a A|^ 
21 ^E AI2h2J 4 nsSCh BOW«a, S0RAM21 g"W S^OI SgE|73 S7« El 01 bHSCh 

E 8^ E 521 *tgm Ajs BTa 5l^2| X1 1 ft|A| «Q|0|'« 733 aS'(32)2J ^X-fl -OIB UEHJIH 

E 8011 SiCHAI, 41 a 42~ ^ CMOS 3 HI El, 43£ n41-n44^ NMOS I=?y XI^Ei , c41-c44^ 71IHAI 

£\W> ^ UEKHH 2iEK 

E 8BJ 733 t!S(32)= X1t> h (43)2F 9iM A1Ei(c41-c44)g CR 733 tlSM ^^FH 2JD. E3011A1, 47H 
2J A1Ei(c 41-c 44)^ IW^~ NMOS M^XI^rEi^ 3|BS, Stf(43)SF SXj^j 6N02J AhOI Oil ^ 2 
^EIOI SiQ. Etl, 3H1Ei(41)^ A|3 ^^(32)1 3tHE1(41)2J a^=2J J^S^Ei ^B|dF7| 
OIH, 3bHE1(42)^ 733 tl^(32)M 3bHE1(42)21 #q^2J ^F^^Ei ^Eim7l 9\t* 20ID. 01011 CO- 
BK A13 tl^^ W«43) a 71EHAlE1(c41-c44)011 2J^H 3 X\<2X\m S«WI HOIW ^ Si EL 

E 8011 SiOlAi, 4;H2J NMOS M?HA|^Ei(n 41-n 44)34 7110|EQi|^ sl^(34)^^Eia 7^1 CH i!27F a 
81 BD. 01 7H1CH >y 2 CHI 2J$|, NMOS M?HAI^E1(n 41-n 44)21 £/£EM aOBm, 73^(43)011 E^EI^ 
7HHAIE15J ^> 2J71I El 01 SiEK 

OI2h 301 3HIHAIE121 fleittSSW, XI 3 tlS(32)2J XI 3 AIZ^ 4^ 2iQ. 7HA|E1(c 

41-c 44)21 eifxl^ ^ ^uK3E 573°L 1:2:4:82J dl7h EIE^ gsm" 4^E gEK 

Et^> E 8011 2JCHA1 71SHAIE1 a NMOS M£HXI^E1^ 3t!4^^ 47H0IXI3 H^OII t^§E»= ^ OhLICL 

E 9c B ^ K S2] XI 3 t|S (32)21 7312 ^Al ^EHM UE^EL 

E 9011 SiCHAi, 181-1 84^ XI3 S^, 185-1 89c NAND 7101 190 S! 191= CM3S 3tHE1, 192 S 193g 
73* h > CI 90 3! CI 91S 71 HH AI E1 M ^ UEKSEK 

XI3 Sy(t81)£ Sj9 S^^J 27H2J 3t«E1(190, 191)2h ^2] 3bHEi2J BqEHM HtHM- ?iill 

AlEiS Ol^Oi^i CR XI 3 aSS ^^^EK Etl, AI3 ^^(182-184)E 01 XI3 ^y(181)lh ^a 
^zQ, BAL E 9011 UERH= 733 ^^21 =fiM t|S£ EAIEI01 g? 01 Oil ^ 

SEIc 22 OFLIEK 

47HSJ XI3 Sy(181-184)S S^EIOI °iH, XI3 ^^21 g^BOIIAI 47H2J XI 3 AIZ.K3I LIE 
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XI 2 ¥W 4 2J71I £101 2iQ. 47H2J NAND 711015(185-188)^ ZW 27H21 S» § W2| S^OI 

CH^h^ XIS Sy2] g«&(HI S^EICH, Og ^21 S^OI S5 51501 S^EIOI 2iQ. Eth NAND 711 
015(189)^ g?\ 47H2] NAND 711015(185-188)2] g^g ^do 1-711 BQ. 

£5 5|501IA1 = 4 UI52] ai^ ftqgd. 01 4 HIM2I ^ § 1 HISSHJI H EMIOI EIH, feT= 3 HI 
5^ L 3 HOI SCh 0113 EH, NAND 711015(185)011 CimK)l 5IS0UA1 H a SH| ds:^ gqEI3, XI 
3 ^y(184)2J g^SIHI UEIU- XI3 £!£7|- NAND 711015(185, 189)g S?l E 52J g£sl- 515(33)011 
S^SQ. Lm XI 2 °y (181-183)21 gqB£5^E12] XI 9 EHSofe NAND 

Til 01 5 (186-188)011 24CHA1 XI XI BQ. 

0I2F ITOI, 5|55¥E12] Aj^Oii 21 oH Ai, 4 g^2j XI 2^0 1 OE XI 2 d2 S oj-LHi £) E -^ £ 
2iCK Eth E 9CHI 2JCHAI XI 3 £y SI 2 NAND T1I0I52J 47H0IXI3, □ ^Oil SJSEI£ 

2^ 0HJP-. 

E 10£ E 521 ^fl- >M2 Vtf £| £2| XIII £A| **EH S 1£» *15(33)2] 0111 UEhtfCK 

E 10011 2101 AL 51-54- CMOS 2! tH El 01 CM, 55= AND 711 01 SOI Q. AND 711015(55)2] *K52| o.e* 
2imEi(51)2F S^EIH, OE ^2] e>q BX|-= 2! H El ( 52-54 )g 5*1 3BiEi(51 )2|- S^EIE^ 7 
gEIOI 2iCK 

01011 CQ£h 3tfE1(51)2J gj^j H EUfflS^EI L EIIH5 S0|£|-3, AND 711015(55)2] g«£ HJ[ E| 

CM. H^tflAI 2i HE1 (52~54)2j XI3 AlZj-^CHL AND 7ilO|5(55)2J LOI SQ. OIEF SOL i! 

22J H aifflS^EI L EHH21 ^01 CHI SB^O! H 1^71- f^SQK Et>, 01 H 1±2] 2JbHEi(52- 
54)2J XI3 AI32I tfiU- EH^KO 

E IIS E 52J » Vtl H52J HI «AI SEH01IA1 515(34)2] ?X| 5|521 OBI UEKHH 

aa. 

E 11011 HDIAI, 61-68^ *2, n61-n64= NMOS 5S!X|±Ei, 71-7fe 3B1E1, 80-87^ 52! ^IH ±«X|, 
TESTS ED ±5 XilCH ts1-ts4S EH ±5 £S f S Ms4= XIS d2i ^ LhEHH H 2i 

Q. 

S*(61, 62)^ MBI^BIE S^OICH, J2SSfi!(Vdd)]l|- XISS^I (Vss)(6ND)2J Ami Oil 5|1£ g^SCK 

01 g S^2h ^1^5 Til 01 H2^^(Vdd)CHI NMOS M£]XI±E1 (n61)^h ^x|£|Oi 2iQ. 01 

M^HXI^EI (n61)^ S^(6K 62)^ vn U\SB&mW) ^EH2J DI^^HEHS fe K EH0il SiOIAd, S^(61, 
62)M SSi! AhOls 5hg S^g ^jfllo^l 2£5, 3 LH¥ Xi^ g 2i 

Q. 

^SHEHaAL ^(61)21- S2E(62)S Oih: *^0| 011301 £1101X1 §2J ^BOil 2|fl StKiWSQ. 01 
Oil EKh 0(L) £E= 1(H)0| ^^HEHSEICH, S^(61)2h ^^(62)2J a«a(eiPA)SS*Ei XIS ^ H 
fi<ts1)3f t^SEK 

(63-68) ^' NMOS M^Xl^EKn 62-n 68)E D^hX|£ ^^£101, 32^X1, ^^(61-68)1 ^^HBH 
3t^£/K 4 HIM2j XI 3 ^§ -4!S(ts1-t84)?K«'aBD. 

tj-S, ts1-ts4^ Ell^e A|3!0|Q. S^(61-68)M ^£3EHSo|-01 XI S tl£(32)21 XI2 A\Zm ^ 
m&\ 2!01L 01 Ell >ii,as"4! sOI- 2Jt|j XI 3 115(32)2] XI 2 Al^ ^StO. ^^(61-68)M 

^53£!HSoh01 bHEIS, XI 3 £15(32)2] XI 9 AlZJg XH^g^fe 2101 5E17I UH^Oih SZS 

^53EHS 2011 Eil^E Ais:(ts1-4)M 31^5 D|E| XI 9 s| 5(32)2] XI 3 ^SSi" 

CK 

01 E!1^5 Ai^(ts1-ts4)^ 0II3CH, Eil^M ^ D JjEM SDRAhOil ^Oim= SA|(HL ^SSI 01E3I 

EH ^5 MO\ ^2(TEST)^ El!^5 ?i°HE0il g&^hOI H SIPOI BQ. 80-87^ ^ *^2J PMOS 5?HX| 
^E12F NMOS 5?HXI^E15 Ol^OiS 5SH±IH ^^IXlOILK 

Eil^5 JilDi Ai2 TESUI- H ai^OI EIS, ^^2] 5^ Hi ^?|xlg, 80, 82, 84 S 8601 S till, 81, 
83, 85 S! 8?£ £5SD, 01011 EOEI- Eil±5 £g <ys:(ts1-ts4)^h XI3 85(32)5 g^BQ. Ell ^5 
^S2J ^# dWOI XIS 515(32)2] XI 9 AI^M ^gt.^5^1, XI3 5|5(32)2J XI 3 ^igM 

H ^, Eii^M Xil Oi d2i L SI^OII ^lufOL S2(61-68)g A^efe £lEH ^E^, Al^, 
^E A|^, XI 2 515(32)2] XI3 §i UBimOl ^StJ" ^5 =53BH°j^5Mj, XI 2 £g t! 
2(fs1-fs4)p 2|2|5SH^iH ±?lxl(81, 83, 85, 87)# g§H XI3 5|5(32)EHI m^% h $ SO. 

E 12= B ^32) ^^tl- 5152] fl|2 ^A| SEHM UEhtfCK 

E 122J 7HI2 ^A| ^EH^h E 521 X1I1 ^Al ^EH2F LtE XI1 1 ^Al ^EHOflAi- t|57F 15 «M 
B □! CH*K», SI2 ^A|01l01IAi= £ZS 5I57F 25(91, 92)^x1 El 01 £112, EE £UX|^E1(93)5 ^§EI = 
CAS EH 7 1 A|^2J ^011 21tL S5 t|5(91, 92)2J S Oi^ E.^g S^SI-DI XI 3 t| 5(32)011 SgoF 
E^ 201 Q. 

n ^-2] E 52] «|1 £AI §EH2h §§^01. SSSJ- ^2 fi^0il= gg^ EOIH 3 §^ 

E 52] 31 A| S EH Oil ^[OiAj, XI 3 5l 5(32)2] XI 3 AI2*£ Oil 3 EH 6 nsOII USEICH °iSiCK 0L6_ns . 
XI 3 AI^S £ ?ofl o«CHA1 CAS EH 71 AlZhOI 325 S^OII ^OiAl, Mgtfc 21^ ^iEh 

5IEHXI3 100 MHz5 t> g^OB, (01Eai5/a5g 51521) 5|52| 5H| Sg7} 5|5^ EIE^ 
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20ID. 

the a^ti- um iroi, hi ^ai «ehoi sichai xi3 as(32)2i xi3 aiz« 6 nss ssi* sbidial 

SDRAM2J ABWh CAS [H7I AIZ« 2£S. g§mOI, 66 MHz2| 2|" Ah©t> 8*, VgS- ^SBJ 

VSa AI2!= 11 ns7|- SQ. 01 11 nsEfe &sa AIZ!^ SS2| s|± »S 3- AI& 2 ns+ 2 ns= 4 
ns2h UUn^hOt 19 UH, 11 ns-4 ns=7 ns2J Ami, aS= SOI 2^1 ^dl^ffi 21711 SD. 

□EHAI, ABW& 21^ MH21 SU £EM>£ CAS DPI AI2J-2J StM 71^01 018 

ofH, H2 tiAIOIOIAI^ «9S CAS CH7I AI32| ZMM SEIftlOl, XI 3 aS(32)2J XI 3 AIZ« S^If * 
SiE^ S&D. 

01SCH. aS(91)£ £ CAS CH7I AI2N3, SlCH ^EK*=10Q MHz, SB Al^= ^E AI2h= 2 
nsOil 7|£SKH, XI 3 aS(32)2j XI 3 AIZ^SAI 6 nsM = Snffl9?.H:h 

t^, aS(92)= E 72J CAS CH7I AIZK, £|CH g« MHz, Al»- ^E AIZN 2ns01l 

?\£t\0\, XI 3 fflS(32)2| XI3 AIZ^SAI llnsM = SHai9*JD. 

3EIH, EE 91 XI ±Ei (93)011 2JOU1 CAS EH 71 AI^OI 3£S 433 a& ±fl«(94)^ 

SIS (91)2| g^(XI3 tiSJi XI 3 tIS (32)011 XI 3 as (32)BJ XI 3 AIZm 6 ns£S 

EE 9IXj^E1(93)0ll SJCHA1 CAS EH7I AIZHDI 2 E= IS £§S 3^, ^?|X|(94)= £2S tl 
S(92)2j B^(XI3 £!:£)§ XI 3 5lS(32)01l S^ohOI, XI 3 aS(32)2J XI3 AlZfg 11 ns^S 

S BfS2| HI2 AIM01 [&S3, CAS CH7I AI2TOI 2S 0(301 mm ^10*: 66 MHz)2J ssa £221 S 

2 a Aia* 4 nss b« 4= sin, xin gAi ^eh oil hi mm as2j ±U\ SBS fiQ S3AIII 

^ SID. 

E 13S E 122J B »32| »«» fflS2| H2 61 Al 01 01 SIQIA|2|, SS(91, 92) S SB 

^£i*i(94)2] assi.naiv uekhh sick 

aS(91, 92)2J E 10BJ =^(61-68), NMOS S?HX|^E1(n 61 -n 64)^ ^SOICh Eti", 

E 13CHIA1 ElliS ds-(ts1-ts4)2l- XI3^S i!S(fs1-f s4)S SSSPI ?l^, M^H^ffl ^^|X|(80- 
87) ffi 3U|EI(71- , S)2|- ^^E, E 11011 ^^Hf- gg^hD. 

E 132J 94^ SB ^?|x|2J UEHHH 2!Q. 01 SB ^^lx|^ M^H^iii ^|x|(101-108) a 3 

bHEi(111-115)S ^^EIOI SQ. EE EilXI^Ei (83)S^E12J CAS CO AIZJ d5:(CL)^ H 91^2^ 3° 
s^o| ESH^iy S 101, 103, 105, 107OI £ EIDi, SZS aS(91)S^Ei2J XI 3 ^§ XI 

3 as(32)oii s^aa. Eti-, casch^i Aia- ds(dpu eiibsi s?H^iti ±£1x1(102, 104, 

106, ■ 108)21- aieh^o^ g^oi, aS(92)S^E12J XI3 XI 3 as (32)0)1 ^^siQ. 

OI2h BOh S± aS2J XH2 tfAl ^EH^ m^^l S± tIS (91, 92)1 ^XII2, EE 9IX|±E1S^Ei2J 
CAS CH^I AI3 ^221 SOU g&^OI, S± aS(91)S^E12J XI3 £S E^ S± aS(92)S¥E1 
21 XI3 Mm S Ot ^hUM S^t^Q. 

e*>, e 122J ssa £js="»a-'as2i 32 «ai sehoiiai^ 27H21 s± asoi, S2)m sxisixie!-, e 

72J 3 gs°J CAS -AIZHW SS»I 32fX|2] «2 aSM ^xl^hOlE #QK 
E 14zr B a h S2J #«a ill ^ aS2J 7H13 4'AI UE^Q. 

E 52J §S9 s^cS aS2J BI1 ^A| SEHOflAI^ XI 3 aS(32)2J XI3 AI^OI HgEJCH, AhgUh^ 
21^ 1^2J ^it^Oil gSfihDL f^tf Ais(EN)2j ^a AI^Ol «a^Q. E 142J Xij3 £A| 

^ EH Oil Ai ^ &ga- i!5:(EN)2J ^tf- AIZI0I M^o[~ £l¥ M^2J ^a^Oil fe^SOl UgSKHI £IE^ 
X-UOiSEK [CfEhAi , a °^2J ^a ^ aS2J ^3 4'AI « EH Oil 2j^|-3, (CHE91±/^SM) S 

^ as2i ^a Aia« M^2j ^e^oii ssaoi si^aw 4 si^oi, as2j ±hi 2=1 

XIII a *1I2 6!AI SEHSQE ^ SID. 

e i42j i^a i!t as^ 7h^ xi3 as(i2i), ^s3£HDis xi 3 as(i22), ddi mm 

Hiffl(123), b|Hl^(124), XI3 KiiOl aS(125), XI 3 aS(126), OR Til 01 S (127), 3WE1(128) S 

as(34)s ^aap. 

EtJ", =S3EHD1M XI3 t|S(122)~ 3EHE1(131, 132), Xlt»-(133), NMOS S?HXl±Ei(n 141-n 144) a 
^IIH AIE1(c 141-c 144)S ^SCK 

7m xi3 as(i2t)^ mm fcHias^Ei^ lh^ i^(icii<)i ±§ ai^ xisaisjd. ^i-a xi3 as2j 

XI3 AIZ^ 21^ #^(CLK)2J ^E^Oil SEKFOI SaSD. 01 XI3 SS2J XI 3 A|^ ^#2J 
^S3EHEHM XI3 aS(122), DDI mm mffl(123), Z\£ HIH2^(124) a XI3 331 CH a S (125)011 2J^H 

= SHEHD1M XI3 aS(122)^ ?m XI3 SS(121)2| £l±(EH\)m ±§ AIZI- XI3A|?1, XI 3 

M^(dclk)e 4SS^D. =SHEH[Hg XI 3 aS(122)2j XI 3 A|^ S± aS(34)S^E12J 

oil 2j^n =sneH9 yy^ma. zieih oi zs3ehdm xi3 as(i22)2i xi3 aiz^ sdramsi a 

S2J ^ig AlZi-SI- 712] Bmttn ElE^ SS3EHSBD. EtL h , ESUEHDis XI 3 SS( 122)21 

e 82j xi3 as2j an «ai sehsi- 7121 ggepi imsoii, □ a^ch. 

DDI B)iH(123)^ XI 3 M^(dctk)M bHitiguHfl XI 3 LH^ M^(diclk)M g^D. DDI g§ bK . 
ffl (123)^ Sl^ p^(CLK)# HifflSmOl LH^M^(iclk)# ggtfc E 32J mm fcH El (11)21- §1'^ XI 3 
Ai2.^ 5>=D. 01 mSOll, DDI 1^ bHEI(123)2J as 1^ bHEi(11)2h ITS as »fe 
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LL 

H|Ji^(124)= LK¥ M^(iclk)^ DDI bHIiiS^D2] XI3 LH¥ M^(diclk)2J ?|^# HIJH^ 
EL H fl» HUH ^2h~ XI 3 HM a S( 125)011 MLHCNSQ. XIS HOI 83(125)= LH¥ M^(iclk) 

21 xi a lh^ M^(dicik)2j sisrai §xi*hE§ ?m xi a as(i2i)2i xi3 aizj-i antra 

733 3^(126)= 7h£ XI 3 a3(121)2J gq tfS(BN1)« ±S AI2J- XI3SKM XI 3 U-gih dH(dENl) 
M «3£!0. 01 XI 3 ffl3(126)2| XISAIZJS (tgg. g£(BI)7|- a32j ^E AI2 =3 &ga 
#EH» SXI«tE« flggQ. 

OR 7ilO|S(127)= 71-B XI3 aS(121)S*E12J «q £!2:(EN1 )°J XI 3 a3(126)3^E1£| XI 3 &£9 
= 2(dEN1)M ^, S§5 £2 (EN1)2J grsa- 7I&M XI 3 aS(126)2| XI3 AIZTS3-S ft El 

= gSW tSJttQ. 

3E1H 01 OR 7il0|M(12?)21 gq ££7|- B§1 a SOU CHtt tgtf t!S (EN)7|- SD, Sth 
3fcflE1(128)= BgS- i!2(EN)2J fc£| aiH# S3 S«a ^s/EN# iJgSPI £1^ 201 Q. 

e 15= e lei vgst sra a ssi ekmseoiq. owl oi e isb oilmen, e 1421 tstf 
itm as°i 52m «s»a 

M§ fcflH(11)(£ 3 §5£ £1^ M^(CLK)# HUHSSKM 4r§5J XI3 AIZI *, LH¥ M^(iclk)M gq 

t!0. 7^ XI3 83(121)= LH^ M^(iclk)^ ±™ AI2J- XI3AI53 ^tj- mm ^H(BI1)M 

CL 01 S*(EN1)QI L E1l*j3^E1 H EU^Oil S^ma, IfSa £|2l(EN)= HISS #EH3¥E1 # 

2 gfHS SOItta 

STB, =3HEHD1M XI3 83(122)= fl-ga M^(EM)§ EJ^ 832| SIS AI3" &e«ShS XISAI3I 

xi3 gs(dcik)i ««*kl e*j, qdi mm bHiaci23)= xi3 wm(dc\k)w mm mmom\ sat!- 

XI3 AI2rtt»S XISAI3I XI 3 LH " #^(diclk)M SStCL 

HUH a3*(124)= LH¥ M^(iclk)2h XI3 LH^ #^(diclk)2j flgfl HI 12*10, 3 btim lie 
XI3 XilOi 83(125)011 SSSa XI 3 HI 01 83(125)= LH^ B«(lclk)2| ?|ah^ ^13 LH^ 
e^(dlclk)2J «S0| a»*h£* 7F2 XI3 83(121)21 XI 3 If 1 SIOiS.MIL 

oi ^a ^ assj xii3 4'ai ^eh chi ^i^H. mmn mm ^i(tcLK)^ whccidi 

UfiDH a«A|2| XI3 Al^(tl-tO), 7hB XI3 aS(121)M ^CHA1^ XI 3 AI2Kt2-tl)jU- ^SUBHDI^ 
XI3 as (122)011 a0|A|2| XI3 AI2Kt3-t2)2J W\\9\ SOI E|E^ aifflSQ. 

^SeEHDiM XI3 aS(122)°J XI3 AIZJ-jU QDI Hiffl(123)^ XI3AI^^ HgOIQ. 3EIH. ^S 
I1EHD1 s XI3 aS(122)2J XI 3 AIZ^ AliHh ^^^^1 =SHEH95hOI, QDI 

hHIti^J XI3 AI30I £1^ aS2J ^E AIZMI- SQU fS^ e^(EN1)2J ^a 7IZKH aiSISJ 

71^)^ aSHI SIS AIL^h IrE Al^ ti"71l2f S71I EICH > 01 ^a M^(ENI)^ ^a 71^^ 
£l¥ M^(CLK)2J ^71011 ^^01 iygoH£!D-. ^, £1^ CLK2J ^ITh^^F BsEI3, ?m XI 3 a 
■S<121)2J XI3 Ali^ 3(HI [CI€hAl gaEIX|°L ^.SHEHDi M XI 3 BS(122)2J XI3 AI^II- DDI mm 
bHIH(123)Sj XI3 MZ^ B^ofXI Sr^l OJISOiL ^a M^(EN1)2J Sga 71 Z.^ £1^ M^HJ ^©4= 
Oil fe^SOl BS*W HQ. 

E, bHffl^l XI3 AI^OI aS2J ^E AlZHh ^71 U E~ H2SQE 21 3^011^ E 132| XI 

3 aS(126) a OR >1I0|M(127)^ ggfi§tL tfB, bfiitl2J XI 3 AI&OI ^E AIZI- 

sd-e ssrg go ^a m^ceni)^ £i^ g-^ sga 7i2ioi assj ^e aizi-se^ 

MDM7I UHSOfl, 01 »«a #^(mi)2J ISif 7IZH1 9I«IAI, XI3 aS(126)2F OR 

7iioiM(i2?)M mm aa. 

XI3 aS(126)^ 21^ M^2J EmiS^S^EI §E A|^ Akg-oj soj- *££Z\ 

Sffl(H MP)M SXIW 4 °!Ei, &^a M^(EN1)g Al^ XI3A|?j, Xl3 iJH(dEN1)M 

£»2*K:L OR 71101^(128)^ M^(EN1)lh XI 3 ITS a £JS:(dEN1)! tJ-^ohOj, &«a M^(ENI) 

&«a 71 ssrera, ii-ga ^hcen)# ^^tia. 

E 16S g bHItlSJ ^112 SA|01§ UE^Q. 

E 4°j aiS| flAI ^ EH Oil a DIAL aS(21)^ CMOS 3bHDS ^^£101 SXI5.L E 152J M2 £M 
^EH (HI HDIAI, 21^ «S(151)& 2^ DlEi^ aSOIIAj 7SEICH HQ. 5, EHxl as (22)01 CHtH 
Al= BI1 tfAl SEH2h &g SSQ. 

E 162F S^ fl|2 ^A| *JEH£] bHS^ ^^(OjEai^, L1I0IE1)7|- SSTL ail 

soi goon wseiq. ^271- iv oib^ ^2^3 s^, bHiys e^oi-oi, lh¥ ^ei 
as7h ^ 7h^ti- cmos aia°i d^s ^fi7i- aa. 

gj^ aS(151)^ PMOS S?HXI^E1(P 161-P 163) 3! NMOS M?HX|^Ei(n 161-n 163)S ^g£\0\ 3D. 

NMOS M?HXl^E1(n 162, n 163)= ^^7h AiS SI S^EICH, ^§ aSM aQ. NMOS MSjXI 

^Ei(n 162)2J 71101 Bq BXKHI S^tlOi i!S7h 371-SCL £E*L NMOS MSlXI^Ei (n 163)2j 
71101 SOU & 71 5 S2T(Vref)0l 37ISQ. 

PMOS S2HXI^Ei(P 162, P 163)= 2^ 0IE1 aSM ^t[U aD. EtJ*. NMOS S?HXI±Ei(n 161)- ^ 
g aS» »3Sfl(Vss)2| AhOlOU g*IEI0L dS(EN)(M 2J^B Xfl CH El =r 2£J ^IXIOIQL SEtL 

PMOS S?HXI^E1(P 161)= 2 W 01 Ei fflSSF jISS4!(Vad)^2| AhOICHI ^xlElCH, &Sa i!S(/EN) 
Oil 2]^H Xfl01EI= 2^1 iflWOID. 

E 162] a^ EHii12J *||2 A|A| ^EH Oil a01A1E, JlBStf (Vdd)ll- bcE(n-OI), X 39aafl(Vte» 
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m^ h:E(n-01)2] AKOIOil SS ^l*i(P 161, n 161)71- g£IEI7| HI SOI, W ffl£(151)7F UIBg 

sas tiL asaa- kE(n-oi)ara akmw as^i- hs= 2 oi ^xieiol 4tu sh kk 

2Q. 

E 1?S a «-goj ojk mnjoj m MM ^EHM ueksq. 

E 162] 32 A| ttEH2F2| SOIBS gs(171)0l ±?I*|(P 161 )M mmn SOT SS 2^ 
HE(1?1)ffl- EHXI aS(22)2] AhOICHI tf»2| PMOS MfflXI^EI (P 173) 91 NMOS S?!jAI±E1(n 172)5 

oi^chs sei^m ±z\xm ^tm~ 201 a. 

E 162] 32 «A|«|2| aS(151)0Uizf HaSfl(Vdd)jlF ^ JtE(n-01)2| AK3IW PMOS 

EB*I±Ei(P 161, P 162)7h S|1B g^ElOi SICK CKM, PMOS SgHA|±E1(P 161/P 162)71- »£ LH 
* TEltJ-M ^loH aS(151)2] h:E(n-01)2| H aiiS Vdd MQE ^ WS gfO| SQ. 

#q IrE(n-OI)^ H 31*12] SEHHAL Eiq a S( 151)71- dlSgfiffilOl, EHxl aS(22)7h BHxl 
S3* THAimS, VdcHP13->P14^n-012] 3SS S^f gEI bHEIJl, £U| gff2| gCHS OlfflSQ. 

E 1721 »3 £AI «EHMAI£ E 152] 2£j £««(P 161)1 371 tin ^ Oil, ge? b: 

E(n-01)2] H EiliU^ E 162] 01 SI- HIjMKM SOIBQ. QKW, EHxl gafr 7HAIAICHI Vdd+P13H-P14+n-012J 
]sS^ SW1F# B1W 4= SICK 

E£h SS(171)2|- EHXI as (22)21 AKJIW, PMOS M^j AI^EI (P 173) S! NMOS S?HAI^E1(n 172)S 
Dl^OtS SgH^ffl SflSKM, EHxl aS(22)2] EHxj SSf 7HA|AI0il 01 S^Ifl £2 

t^sai, m\ as(22)2i eh*i ssf haiaih, nasa(vadXHi/d aq as(i7i)i ««i ehxi 

as (22)2J inE(n-01)(HI Sf=7F SaEI = SOI KCh 

SEt!", E 172] OHOilAj^ 3S(171)2F S^ft tflJL §«a £!S:(BI)0|| 2JtH SM^S 3 

OiEIDj MB!±ffl ±Z\X\m SSB- 6!S(B02f£ gE2] 301 ilHS 3CHoH3IE SCh 3 3?, 

BI2 2ibHEi(24)2] *£gm £is:(EN)7}- 32 6JBI7I- EITILh SSI^IH ±?|*|7h g ^EH7F aj. 

EH gCHIAI 51D1E Sm2| ^EHS ULH SWI SEIS^ ^EH7f E|E^ XflOi^a. 

014^ BOL E 172] g^ bHitl2] fl|3 ^Al SEHOil CCfSS, 32 MM SEHMQE EHBSJ ±H| 

01^- s «-goil [[fSS, gj^ SS2] ^a A|^# M^(CLK)2] 1^7|MQfE Al 

em ej<* as2] *«s ai^ s ^e ai^ii- gg^ ai^ e^ n^m xtftVE ai^^s ^§m h 

4= S17I miSCHj, SEHMDE 3^71- a SI ^> 2D 

E 52] 31 MM ^EH Oil SOiAl, AI3 aS2] AI3 AI^M 6 nsS S}OJ Ahg 21^ if ^E^M 
L 0G ^?if ? 10 ns)S ^ S - aS£J AIZH1 .a « §i 1^7|g SEH2J 10 nsOUAl 4 ns 

1. ^^Oil ^7|ShOj ^71^2] b^EXfl 2^ aSOii SiCHAI, 

»aa.tf£0fl 2]*n ^aEioi ^71 a^ dst a^ as si-; 

^7i ^sa d2 g-^s as^, ^7i mm ^1221 ^7iaa sn, ^71 as2j ^2 aizi- a b^e 

AI2.HHI CH^ofe Al^# 7IZ.^°N Z^^^S ^71 tSSf d^M ^EHS Sj-01 ^71 a^ 

asg ssa^e ^s^s oh= ^esi 2^ as. 

3itHHi 201 ai, ^71 a^ as2j m^ow s^eih, ^71 mm m^tm ^71 a^ 
mmzz ehxi asM □ ^hi§^ 22! orsa 2^ as. 

3. 32^0il SiOiAl, 4 h 7| ^a d27F ^EHS Elfl, ^7 1 a^ aS2] emi - s 
210^ ^EH7|- E|^ 221 STEx-ll 2^ as. 

4. 33&0I SiCHAI, ^71 EHxl aS^, 

a^oi 4 h 7i a^ asoii s^a 31 amEiah; 

a^ °' 0^01 ^ ^71 31 °'b«Ei2j a oj^oii jn^ s^eih, ^7i s«a afiw g&^hoi g 

^1-^ 32 SlbHEiS ^^EIDI, 

^71 S^a £13lJ\ n% fe^EHS [IH> ^-71 X1I2 2lbHE12] 31-01 - SK|@^ ^EH7h E|^ 321 

2^s as. 

5. 32V0I SOW, ^71 a^ aSSU- ^7| EHxl aS2] AhOICHI Qj ^.HTOOI, 

^7i wx\ as^, 

a ^oi 4 k 7i ^?ixii #oH ^7i a^ a son s^a 31 2jbiei2h 

^rol-— All 2 2IH1EiS ^sEIDl, 
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49i »«» &g gaa ni, 49i M2 guiag sms t\o\ ■ gnie± ^eh^i- ei^ 2ig ersa 
23 as. 

6. KilltMl SJOiAl, 4^1 g-«S- ^5 tt« SIS= 4»9I d^CHI 71 £5 KM 491 £! 
21 «SmiI, 491 Eiq 291 Aia-SDfl 491 SSS- ^51 491 4-EHS *!0|Ai7| = 

2121 as. 

S^7. M$LW\ 21CHAI, 491 tStf d2 & f « aM^, 

491 1^ HUHSt!" LH^ #^ fi£M S7I«KM 49! §gif H|&« gfflg SO|A!?|U, 

dHCH! 8EHWM 49! g-fiS- 49! 4EHS SOIAI^Ife BSS- aih EHxl aSfih; 

49I Sgfi- dSi £S AI2J- XjgA|7| = *iM XI g &SSt; 

491 flll XI 3 SOI Oil CD-El- 1± d2l 491 A1IM £!3:S ©KM 49I IhSa EHxl S 

8F» 8. H74HM HCHAI, 49 1 91 ffl£2| X|g AI3S =S3EH3 7hfe*f 313 ffiSH 23 g 
S. 

aw 9. nmm sioial 491 ai xig as*i 491 xig aiss cas ch7i aizhn sewkn as 71- 
^t! 21 g e^sa 23 sis. 

§W 10. X06^tHI 21CHAJ, 491 IfSa i!2 »g ilS=, 

491 mm fcHffla«+ LH^ d2f Al^ XigAl^j EK3IS S^ISfe 7hg XI g s| 

S£h; 

491 EhOIS 491 SIS AI2HHI CHM!" AlZt XigA|7| = 1112 XI g fflSfifc 

491 *H2 XI g ffl£2| bHHBSI-S GDI UUti^; 

491 LH¥ e^HF 49>| Li 01 BtH°J #^2} ?|4# HliiLfttg «tf -HI SUM*; 

491 HIIH^2J HI 12 B2KHI 7|£SKM 491 7m XI g SSS| A|g AIZ« aom& xig MD\ as 

491 EKDI9 ai^^^EI 491 ^th £!2:M «g-5|^ 213 B!-£H 23 US. 

«W 11. H14HHI SJOiAL 491 eje? a|2^ OlEai^ flfi, 311 d2 Oil 01 El 6!2 S *jOi 

s oi ^ uH-hg ag essi as. 




17-11 



^2001-0029703 



11 



ClK- 
CKL- 



C5- 



,11 



HI 21,' 



/)3 



Ml 31/ 



am/ 



14 



• ^ awes 
J 



r 



15 



as 



>I*F4 



K 



i 



16 



RA3 


!3:=0 


OS 




WE 








5«5: Oil. 


ai I/O 



17 



19 




3! 



set Cr 

a*j fits* 

Latch 



3i 33 



e*3 



si*? 



17-12 



^2001-0029703 




CL 




tcLK 


ts 


th 


OAS 








8£ MO} 


J 


33 


30 


* 


2 




66 


15 


1 


7 


3 


100 


10 


2 


2 




<MH*> 


( ns) 


(Pis) 






S3 3JS«Aj 



17-13 



^2001-0029703 




17-14 



^2001-0029703 




17-15 



^2001-0029703 



iii 




SI 



is 



Jk 



S3 _J_ 



21 




17-16 





17-17 



